Hydrological characteristics of mountain catchments are significantly influenced by snow accumulation. Although many snow redistribution processes are controlled by topography, their modelling remains challenging. Moreover, in situ accumulation measurements are laborious and generally have a coarse spatial or temporal resolution.
Hydrological characteristics of mountain catchments are significantly influenced by snow accumulation. Although many snow redistribution processes are controlled by topography, their modelling remains challenging. Moreover, in situ accumulation measurements are laborious and generally have a coarse spatial or temporal resolution.
In this contribution, we show how time-lapse photography can be used as a powerful tool for inferring the snow accumulation distribution at relatively low cost and without the need for direct field access.
The snow accumulation distribution of a small Alpine catchment is inferred by adjusting a simple snow accumulation model combined with a temperature-index melt model in order to match the modelled melt-out pattern evolution to the pattern monitored during an ablation season.
On average over the ablation season, the observed melt-out pattern can be reproduced correctly in 93% of the area visible from the fixed camera. The comparison of the resulting end-of-winter snow water equivalent distribution with direct measurements shows that the achieved accuracy is comparable to that obtained with an inverse-distance interpolation of the point measurements.
The relations between inferred snow accumulation distribution and topographic variables indicate large scatter. However, local slope is found to have a significant effect and terrain curvature is detected as a factor limiting the maximal snow accumulation.
